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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To prevent a laser beam from thrusting through a film to a substrate at 
the time of fusing a fuse. 

CONSTITUTION: A first-layer polycrystalline silicon film 9 is formed between the 
second-layer polycrystalline silicon film 10 of a fuse element to be fused and a 
semiconductor substrate 1. The film 9 is provided immediately below the second 
interlayer insulating film 6. Thereforea laser beam hardly thrusts through the film 9 to 
the substrate 1 when the film 10 is irradiated with the laser beam for fusion. 



CLAIMS 



[Claim(s)] 

[Claim 1]An integrated circuit comprising: 

The 1st layer polycrystalline silicon film formed on a predetermined insulator layer of 
a semiconductor chip. 

A fuse element containing the 2nd layer polycrystalline silicon film provided via the 
1st interlayer insulation film on said 1st layer polycrystalline silicon film. 
An opening for a laser beam exposure provided in the 2nd interlayer insulation film 
that covers the 2nd layer polycrystalline silicon film of said fuse element. 

[Claim 2]An integrated circuit comprising: 

A fuse element containing a polycrystalline silicon film formed on a predetermined 
insulator layer of a semiconductor chip. 

An opening for a laser beam exposure provided in an interlayer insulation film which 



covers said polycrystalline silicon film. 

The 2nd conductivity-type impurity diffused layer provided in a surface part of said 
opening lower part of the 1st conductivity type semiconductor substrate that 
constitutes said semiconductor chip. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the fuse element of a type 
cut in the laser beam used for the PROM element for redundant bit cell substitution 
of a semiconductor memory device about an integrated circuit. 
[0002] 

[Description of the Prior Art]Conventionallythis kind of fuse element comprises the 
polycrystalline silicon film 4 which has aluminum electrode wiring 5-15-2 of a couple 
provided via the 1st interlayer insulation film 3 on the field oxide 2 which used and 
oxidized LOCOS process thermally on the p type silicon substrate 1 as shownfor 
example in drawing 3 . Aluminum electrode wiring 5-15-2 provided via the 2nd 
interlayer insulation film 1 1 on the above-mentioned polycrystalline silicon film is 
connected with the polycrystalline silicon film 4 by contact hole 8-18-2. In the case 
of fuse fusionit is cut by irradiating with the polycrystalline silicon film 4 by a laser 
beam. 
[0003] 

[Problem(s) to be Solved by the Invention]Since this conventional fuse element 
formed the polycrystalline silicon film on field oxide via the 1st interlayer insulation 
filmwhen cutting this in a laser beamdepending on the strength of a laser beam. The 
1st interlayer insulation film 3 and the field oxide 2 were broken throughand there was 
a problem that the silicon which the p type silicon substrate surface exposed and 
blew out caused increase and the bad insulation of the leakage current as a result of 
the insulation with aluminum electrode wiring 5-15-2 and a p type silicon substrate 
worsening. 
[0004] 

[Means for Solving the Problem]The 1st layer polycrystalline silicon film formed on an 
insulator layer of a semiconductor chip predetermined in an integrated circuit of an 
invention of this application 1stlt has a fuse element containing the 2nd layer 
polycrystalline silicon film provided via the 1st interlayer insulation film on said 1st 
layer polycrystalline silicon filmand the opening for a laser beam exposure provided in 
the 2nd interlayer insulation film that covers the 2nd polycrystalline silicon film of said 
fuse element. 



[0005]A fuse element containing a polycrystalline silicon film formed on an insulator 
layer of a semiconductor chip predetermined in an integrated circuit of an invention of 
this application 2ndlt has an opening for a laser beam exposure provided in an 
interlayer insulation film which covers said polycrystalline silicon filmand the 2nd 
conductivity-type impurity diffused layer provided in a surface part of said opening 
lower part of the 1 st conductivity type semiconductor substrate that constitutes said 
semiconductor chip. 
[0006] 

[Example]Nextthe example of this invention is described with reference to drawings. 
[0007]The top view of the semiconductor chip which drawing 1 (a) shows the principal 
part of the 1st example of this inventionand drawing 1 (b) are the X-X line sectional 
views of drawing 1 (a). 

[0008]The 1st layer polycrystalline silicon film 9 in which this example was formed on 
the field oxide 2 of a semiconductor chipThe fuse element containing the 2nd layer 
polycrystalline silicon film 10 provided via the 1st interlayer insulation film 3 on the 
1st polycrystalline silicon film 9It has the opening 7 for a laser beam exposure 
provided in the 2nd interlayer insulation film 6 and the cover membrane 1 1 which 
cover the 2nd layer polycrystalline silicon film 10 of the above-mentioned fuse 
element. 

[0009]The upper part of the 1st polycrystalline silicon film 9 is crossedand the 2nd 
layer polycrystalline silicon film 10 is formedand is 1 micrometer in widthand 4 
micrometers in length. 

Ohmic contact of aluminum electrode wiring 5-15-2 of a couple is carried out to the 
both ends. 

The 1st interlayer insulation film 3 and the 2nd interlayer insulation film 6 are silicon 
oxide films formed with the CVD methodand can provide simultaneously with 
formation of the load resistance of Si gate electrode and a cell the 1st and 2nd layer 
polycrystalline silicon films. Since there is the 1st polycrystalline silicon film 9 caudad 
when blowing out a fuse element by a laser beameven if it blows out the 2nd layer 
polycrystalline silicon film 10 by a somewhat stronger laser beamthe danger of 
breaking through field oxide decreases. Therefore** will be made if it not only can 
lessen the increase of the leakage current and bad insulation's generating which were 
described by conventional technologybut probability which cannot carry out trimming 
thoroughly by the insufficient strength of a laser beam is made small. 
[OOlOj Drawing 2 is a sectional view of the semiconductor chip in which the principal 
part of the 2nd example of this invention is shown. 

[0011]The fuse element containing the polycrystalline silicon film 4 (the 1st layer 
polycrystalline silicon film) in which this example was formed on the 1st interlayer 
insulation film 3 of a semiconductor chiplt has the opening 7 for a laser beam 
exposure provided in the 2nd interlayer insulation film 6 and the cover membrane 1 1 
which cover the polycrystalline silicon film 4and the N type impurity diffused layer 



provided in the opening 7 lower-surface part of the p type silicon substrate 1 which 
constitutes the above-mentioned semiconductor chip. 

[0012]Since bias of the p type silicon substrate 1 is usually carried out to earth 
potentialseven if positive voltage is impressed to the N type impurity diffused layer 
12electric insulation will be securedand the same effect as the 1st example is 
acquired. In a CMOS integrated circuitthe N type impurity diffused layer 12 can be 
formed simultaneously with N well. What is necessary is just to form a p type impurity 
diffusion zonein using an N-type semiconductor board (bias is carried out to power 
supply potential). 
[0013] 

[Effect of the Invention]As explained abovethis invention by forming the impurity 
diffused layer of a reverse conductivity type with a polycrystalline silicon film or a 
semiconductor substrate under the fuse element blown out by a laser beamlt is 
effective in the ability to make small danger of aluminum electrode wiring of the fuse 
element by laser beam exposureand the insulation deterioration between 
semiconductor substrates. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view ( drawing 1 (a)) and sectional view ( drawing 1 (b)) showing 
the 1st example of this invention. 

[Drawing 2] It is a sectional view showing the 2nd example of this invention. 
[Drawing 3] It is the top view ( drawing 3 (a)) and sectional view ( drawing 3 (b)) which 
are used for explanation of a Prior art. 
[Description of Notations] 

1 P type silicon 

2 Field oxide 

3 The 1st interlayer insulation film 

4 Polycrystalline silicon layer 
5-15-2 aluminum-electrode wiring 

6 The 2nd interlayer insulation film 

7 Opening 

8-18-2 contact hole 

9 The 1st layer polycrystalline silicon film 

10 The 2nd layer polycrystalline silicon film 

1 1 Cover membrane 

12 N type impurity diffused layer 
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(54) FUSE STRUCTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To surely fuse a fuse by resistance heating which fuse is built in an 
internal wiring of a semiconductor device in order to change a circuit pattern in case 
of need after the semiconductor device is manufactured. 

CONSTITUTION: A high resistance part 4 doped with boron is arranged in the middle 
part of a fuse main body part 1 of a fuse which is constituted of polycrystalline silicon 
doped with phosphorus and has the fuse main body part 1 and end portion electrode 
parts 2 for connection use formed on both ends of the fuse main body part 1. Since 
heat generation concentrates in the high resistance part 4 of the fuse main body 
parts lit can be surely fused at the high resistance part 4without so much increasing 
the resistance of the whole part of the fuse. 
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